Anomeric specificity of D-glucose phosphorylation and oxidation in human erythrocytes.
1. In human erythrocytes, alpha-D-[U-14C]glucose is more efficiently oxidized than beta-D-[U-14C]glucose at a low concentration of the hexose (0.1 mM), but not so at higher glucose concentrations. 2. This unexpected situation may be attributable in part to the lower Km of hexokinase for alpha- than beta-D-glucose, this difference in affinity compensating for the higher maximal velocity found with the beta- rather than alpha-anomer. 3. A contributive role for aldose reductase in the anomeric control of D-glucose 6-phosphate circulation in the pentose phosphate pathway should not be ruled out, since aldose reductase inhibitors decrease the production of 14CO2 by erythrocytes exposed to D-[U-14C]glucose. 4. Nevertheless, the essential role of hexokinase in such an anomeric control is supported by the finding that, in the presence of menadione, which augments considerably D-[U-14C]glucose oxidation but fails to affect D-[5-3H]glucose utilization, the anomeric alpha/beta ratio in 14CO2 production from D-[U-14C]glucose follows, at increasing concentrations of the hexose, the same pattern as that found for its phosphorylation.